SUMMARY Metatarsophalangeal and metacarpophalangeal joints from 3 patients with rheumatoid arthritis were investigated electron microscopically with regard to the occurrence of polymorphonuclear granulocytes (PMNs) at the pannus-cartilage junction. In all 3 cases PMNs could be detected at the junction and within the cartilaginous matrix. PMN cytoplasmic processes surrounded collagenous islands in the cartilage. From the morphological findings it is deduced that PMNs are cells capable of destroying cartilage in inflammatory joint diseases, in particular in rheumatoid arthritis.
Using enzyme histochemical and immune histological investigations we recently demonstrated the appearance of polymorphonuclear granulocytes (PMNs) at the pannus-cartilage junction in rheumatoid joints.1-4 As some doubt remains about the specificity of the naphthol-AS-D-chloroacetate esterase reaction5 for the demonstration of PMNs with regard to the content of this enzyme in monocytes,fi we tried to characterise PMNs at the pannuscartilage junction by electron microscopy.
MAterial and methods
Surgically removed metatarsophalangeal and metacarpophalangeal joints were fixed in buffered formalin. After decalcification in Versen (Titriplex III) the specimens were bisected. One half of the tissue was processed by the routine paraffin method, stained with haematoxylin-eosin and the naphthol-AS-D-chloroacetate esterase reaction.5 The second half was stored in formalin. Joints from 3 patients ( Table 1) junction ( Fig. 1) . In some areas PMNs had invaded deep into the cartilage matrix, surrounded by the collagenous fibres of the cartilage. Some inflammatory cells were even observed in chondrocytic lacunae with remnants of chondrocytes (Fig. 2) . In most instances the PMNs were surrounded by a distinctive cellular membrane. Cytoplasmic processes of these inflammatory cells extended deep into the cartilaginous matrix. Islands of collagenous fibres were separated by the cytoplasmic processes from the adjacent cartilage (Fig. 3) . The collagenous fibres usually showed a preserved periodicity. However, in some instances small fibres without obvious periodicity were present in the neighbourhood of the PMNs.
Discussion
In the inflammatory destruction of cartilage proteoglycans and collagenous fibres are destroyed. The present ultrastructural investigation confirms these previous results. By electron microscopy PMNs were observed as isolated cells attached to the cartilage or invading the cartilaginous matrix and even chrondrocytic lacunae. In some areas PMNs were seen accumulating at the pannus-cartilage border as described by Ugai et al.24 in their in-vitro experiments using the incubation of cartilage (from BSAinjected joints of immunised rabbits) with PMNs. The infiltration of the cartilage by PMNs is by no means unknown. It has been reported in human septic arthritis2427 and is also found in experimental adjuvant arthritis in the rat.28 29 However, the morphological relationship between these inflammatory cells and cartilage does not necessarily mean the participation of these cells in cartilage destruction. Nevertheless, this localisation of the inflammatory cells may be regarded as a possible way by which enzymes of PMNs, capable of degrading proteoglycans3O 34 
